Organization of the sympathetic innervation supplying the hairless skin of the cat's paw.
The sympathetic outflow supplying the hairless skin of the cat's hind paw has been analyzed in brain-intact and chronic low spinal animals. For this purpose the activity of postganglionic axons in fascicles of the medial plantar nerve which innervate the central pad and the respective responses of the target organs (transient skin potentials, skin temperature) have been recorded. (1) Blood vessels and sweat glands in the hairless skin of the cat's hind paw are under efferent control of vasoconstrictor neurons, sudomotor neurons, and possibly vasodilatator neurons. (2) Vasoconstrictor neurons are largely under inhibitory control of various afferent input systems from the body surface and from the internal milieu, and sudomotor neurons under excitatory control in brain-intact as well as in chronic spinal cats. (3) The basic neuronal network or "machinery" for the this reciprocal organization is probably located in the spinal cord. (4) Effects of anesthetics on the sudomotor reflexes indicate that this spinal neuronal organization is controlled in a complex manner by descending spinal systems from the brain stem. (5) The existence of vasodilatator neurons, a third efferent control system supplying the hairless skin, which can only be activated by spinal cord warming in brain-intact as well as in chronic spinal cats is not very well established. Neurons with this property are rare and it is unclear whether they course through the sympathetic trunk or dorsal roots or through both. The axons of these neurons are unmyelinated. (6) The organization of the neuronal control of vessels and sweat glands in the hairless skin may be a paradigmatic model for studying the respective neuronal organization in the spinal cord and its descending control.